This paper presents a framework to prioritize locally suitable climate-smart agricultural (CSA) interventions and implementation suitability assessments with key stakeholders: state and district agriculture departments, extension offices, agriculture research institutions, NGOs and donor agencies, private sector and farmers. Prioritization of appropriate interventions for given contexts is needed to assist relevant stakeholders to make strategic decisions and improve adaptability and efficiency of agriculture production system in the face of climate change and variability. First step includes participatory identification and evaluation of location specific CSA interventions suitable for different crop and cropping system with potential to reduce climatic risks in agriculture. All CSA interventions were evaluated based on their contribution to increase farm productivity and income, building resilience to changing climate and reduction of agricultural emissions. Second step includes evaluation of overall implementation feasibility of selected CSA interventions based on their technical feasibility, cost of implementation, inclusivity and synergy with current government programs. In the third step, potential barriers of CSA technology adoption were assessed linking with availability of resources, farmers' knowledge and acceptability, access to agriculture extensions service, market and government support. In the fourth step, incentive mechanisms to promote CSA interventions such as government subsidy, market linkage, provision of loan and capacity building were evaluated with farmers and key stakeholders. Finally, this prioritization framework assessed the role of different organizations such as the government, private sector, non-government organizations, custom hiring centers and community based organizations in promoting CSA interventions at the local level. Results show that this framework provides ample space for local stakeholders to integrate their knowledge and experience on CSA interventions in prioritization and investment planning. Stakeholders prioritized mainly water and nutrient management technologies, agriculture insurance against climatic risks and ICT based weather and agro-advisory services. This framework provides a decision support tool for policymaking in adaptation and mitigation activities in agriculture sector at the local level. This framework can be used by governments, development organizations and the private sector for investment decision-making.
weather adversities (Nyasimi et al., 2014; Cooper et al., 2013) . The very notion of CSA emphasizes on the prioritization of a range of options and development of locally suited crop and cropping system specific portfolio (Williams et al., 2015 .
Despite many adaptation plans and programs at the national and sub-national levels, progress in converting these plans into action has been very slow (Swart et al., 2014; Campbell et al., 2014; Thornton and Herrero, 2010) . Addressing this adaptation challenge to climate change in various real-world context requires consultations with all relevant stakeholders to advice suitable policy options (Deppisch and Hasibovic, 2013; Swart et al., 2014) . The stakeholder-driven and inclusive prioritization of adaptation options enhance the interest and capability of the stakeholders to adopt technologies and practices in agriculture and allied sectors (Lee et al., 2014; Vermeulen et al., 2013) . Even with substantially increased attention to prioritization of climate-smart technologies in recent years (Mwongera et al., 2016 Shirsath et al., 2017 , Khatri-Chhetri et al., 2017 , better incorporation of stakeholders' inputs into the CSA prioritization framework is lacking. This process helps to include diversity of stakeholders perceptions and knowledge on CSA technologies and practices to develop a portfolio of CSA for given contexts.
Adoption of CSA technologies, practices and services are highly influenced by potential adaptation benefits of CSA, technology implementation feasibility, adoption barriers, and incentive mechanisms provided by government and other agencies to the farmers and farming communities (Steenwerth et al., 2014; Andersson and D'Souza, 2014; Jayne et al., 2018) . There are many evidences on the benefits of adopting CSA technologies (Balafoutis et al., 2017; Lapidus et al., 2017) , but less evidence on the barriers and incentives mechanisms that farmers face in adopting such technologies . Lack of investment capacity and technical know-how also prevent many farmers from adopting CSA technologies (Gledhill et al., 2012; Bhamoriya and Mathew, 2014) . These parameters largely influence the farmers, resource managers and policy decision makers at the local level who make most of the resource allocation and technology adoption decisions to adapt to climatic risks in agriculture. Thus, it is imperative that the priorities of different stakeholders on CSA technologies should be considered in developing the adaptation plans.
This study presents a framework of CSA priority setting methodology for identifying and developing portfolios of options based on local stakeholders' responses to CSA technologies. The methodology uses a participatory prioritization framework which is widely used in the development sector (Jomehpour, 2017; Herforth et al., 2012) . This study has modified the existing participatory framework to indicator based prioritization of CSA technologies. The modified framework integrates CSA indicators with technology implementation feasibility, potential barriers of technology adoption, incentive mechanisms to promote the selected CSA technologies and role of different organization (government, community and private sector) to facilitate scaling out of CSA technologies. The objectives of this study were to (i) identify CSA interventions based on climatic risks and agricultural production systems; (ii) evaluate implementation feasibility of CSA interventions, (iii) identify barriers associated with adoption and suitable incentive mechanisms to scale out CSA to reach a scale. We applied this prioritization framework to the highly agro-ecologically diverse and climatic risks prone state of Maharashtra in India. Major climatic risks of this state include frequent drought, flood, cyclones, sea-water intrusion and heat/cold waves (TERI, 2014; Rama Rao et al., 2013) . Every year, millions of farmers in the state struggle to cope with immense damages to agricultural production as a result of severe climatic conditions. The study translates local stakeholders' knowledge and strategy to climate risks management in agriculture into portfolio of CSA interventions suitable for local context. Results provide portfolios of CSA interventions for crop and livestock production systems in the climatic risks prone areas.
Data, method and analysis
This study has used a participatory approach of CSA technology evaluation and prioritization at the local level. Stakeholder consultation workshops were organized to identify and evaluate a range of climatesmart agricultural technologies, practices and services in one of the highly climatic risk prone state (Maharashtra) of India. The state is predominantly rainfed and irrigation is largely facilitated by the extraction of underground water resources. Principle food crops which are grown in the state include wheat, rice, sorghum and pearl millet. Fruits, cotton and sugarcane cultivation also covers large agricultural lands in the state. Any changes in rainfall patterns and level of underground water due to climate change can have significantly impact on agricultural production in Maharashtra. A total of 57 CSA interventions were chosen by agriculture and climate change adaptation/mitigation experts relevant for the agriculture production systems and climatic risks management in Maharashtra.
The list of participants included officers from the state and district agriculture departments, extension offices, agriculture research institutions, development organizations (NGOs and donor agencies) and private sector along with farmers and local resource persons. More than 75 participants were involved in CSA evaluation and prioritization activities. About 40% participants were local farmers, 25% government officials from different departments, 25% development organizations and 10% from private sector representative. Stakeholders from government, development and private sector were selected based on areas of work, knowledge on climate change adaptation in agriculture, working experience with farming communities in the state. All invited organizations have selected relevant expert from their department and sent to the prioritization workshops. All farmers were randomly selected from the 5 project districts (Pune, Ahmednagar, Satara, Ratnagiri and Amravati) in Maharashtra. These stakeholders were evaluated all selected 57 CSA interventions for crop and livestock production systems of the state. Five key pillars: assessment of CSA adaptation benefits, implementation feasibility, adoption barriers and potential incentive mechanism and institutions to scale out CSA, were considered for assessment of CSA prioritization framework.
Evaluation of CSA benefits
A range of CSA technologies, practices and services has been proposed to improve agricultural productivity, increase resilience and reduce GHG emissions. We have conducted an extensive literature review of existing literature on CSA technologies evaluated in the Indian subcontinent. The evaluation was done based on the CSA pillars of: productivity, income, resilience and emission. Stakeholders were first asked to assign priority weights to the four indicators of CSA: productivity, income, resilience and emission. They ranked these indicators on a scale of 1-4 as per their mutual priority. The assigned ranks were converted into weights using rank-sum weight method (Roszkowska, 2013) . A majority of stakeholders gave high weight to the productivity indicator (40%) and income (30%), medium weight for building resilient agriculture system (20%) and very low weight to that of emission reduction (10%).
Further, stakeholders were asked to evaluate potential usefulness of selected interventions in improving farm productivity and income, resilience building to climatic risks and reduction of emissions from the agriculture sector. Agriculture production loss reduction under climatic risks such as drought, flood, heat/cost waves, pest/insect outbreaks were considered the proxy indicators for resilience. Similarly, fertilizer and water use were considered as proxy indicators to assess emission potential of CSA interventions. Improvement in water and fertilizer use efficiency by application of CSA interventions reduces GHG emissions by reducing amount of water and fertilizer use in agriculture (Sapkota et al., 2018; Bijarniya et al., 2016) . A scale of 0 to 10 was used for ranking, where each unit represented a 10% improvement in productivity, income, resilience and emission related indicators. This scale had a defined 0 which gave the flexibility to identify an intervention with no benefit which was used to reduce bias in response. Many CSA technologies may be not responsive for particular indicators. For instance, some CSA can help to improve crop productivity and income under climatic risks but not reduce GHG emissions, therefore, 0 indicates no usefulness or no impact for that particular CSA indicator. An overall CSA performance index (CSA-PI) was constructed using a weighted sum of the four CSA indicators. A Kruskal Wallis test was carried out to identify if any significant difference existed in productivity, income, resilience, emissions and overall score across the interventions. This is non-parametric test which is generally used to test significant differences among the groups of non-normally distributed variables (McKight and Najab 2010; Hecke 2012) . Therefore, Kruskal Wallis test very much relevant due to the ordinal nature of study variables. Further, a simple average of all responses for each intervention was computed to arrive at a single score for all the indicators. The mean CSA-PI value was normalized between 1 and 5 using a minmax normalization approach.
( 1) where, CSA-PI = CSA Performance Index, α 1 = 0.40, α 2 = 0.30, α 3 = 0.20 and α 4 = 0.10 are weight for each indicator of CSA estimated based on stakeholders response.
Assessment of implementation feasibility
The selected CSA interventions by the stakeholders were assessed on their overall implementation feasibility, which was based on their technical feasibility, cost of technology, gender inclusivity and synergy with government plans. Description of each parameter in relation to CSA technologies was provided to the stakeholders before their evaluation. The technical feasibility represents stakeholders' current knowledge and skills to implement/use a technology in their farming activities. Stakeholders' existing knowledge and skills can play a crucial role in the adoption of new agricultural as well as climate-smart interventions (Mutamba and Mugoya, 2014; Friedrich and Kassam, 2009 ). Majority of the smallholder farmers often lack investment capacity to adopt new technologies. They need to bear additional cost (monitory or labor) to implement climate-smart interventions Taneja et al., 2014) . Similarly, considerable evidence demonstrates the particular importance of gender role in facilitating the adoption of many climate-smart agricultural technologies (Nelson and Huyer, 2016; World Bank and FAO and IFAD, 2015) . This study considered the role of women farmers in terms of their labor contribution to adopt particular CSA technology as an indicator of gender inclusivity. Recently, governments at different levels are investing large amount of financial and technical resources to promote climate-smart agricultural technologies, practices and services. For example, the government of India provides large amount of financial support to implement its national and state climate change adaption plans and missions (Chaturvedi et al., 2014; Pandve, 2009) . These plans and missions promote a wide range of climate-smart agricultural technologies, practices and services at the local level through different schemes and projects. Alignment of farmers' priority with government plans can help to converge and consolidate adaptation activities at the local level.
In this study, each indicator of implementation feasibility was evaluated by using 0-5 Likert Scale, where 0 = no relevant, 1 = very low importance, 2 = low importance, 3 = medium importance, 4 = high importance and 5 = very high importance. Likert scale is a rating scale commonly used in social science research to evaluate human attitude, which can be considered an interplay of human cognition, feeling and action (Joshi et al., 2015; Udmale et al., 2014) . Overall CSA technology, practice and service implementation feasibility (CSA-IF) was computed using Principal Component Analysis (PCA) based on a polychoric correlation matrix (Kolenikov and Angeles, 2004) . The PCA is widely used to construct a composite index which converts a set of possibly correlated variables into a set of values of linearly uncorrelated variables. This helps to predict the contribution of each indicator to the composite index. A Kruskal Wallis test was carried out to identify if any significant difference existed in each indicator of feasibility and in the overall feasibility score. The analysis was conducted using a median response of stakeholders. The mean CSA-IF value was normalized between 1 and 5 using a min-max normalization approach. Further, a comparison of adaptation benefits (as scored by stakeholders) and feasibility scores was conducted using a quadrant analysis. In the quadrant analysis, two categories of score (adaptation benefits vs implementation feasibility) were mapped into the four quadrants: i) High Adaptation Benefits-Low Implementation Feasibility, ii) High Adaptation Benefits-High Implementation Feasibility, iii) Low Adaptation Benefits-Low Implementation Feasibility, iv) Low Adaptation Benefits-High Implementation Feasibility. The criteria of quadrant were median values of implementation feasibility (CSA-IF) and adaptation performance indices (CSA-PI). 
where, CSA-IF = CSA Implementation Feasibility, β 1 = 0.35, β 2 = 0.36, β 3 = 0.04 and β 4 = 0.26 are weights estimated based principle component analysis.
Assessment of adoption level and barriers
This study assessed following key barriers for CSA adoption at the farm level: finance (farmers' investment capacity), machinery (level of farm mechanization), availability of labor resources, reliability of irrigation water supply, and availability of support from government and other organizations. Stakeholders evaluated each selected CSA technology in relation to the above indicators of CSA adoption barriers. Many studies indicate that despite technology requirement and farmers' interest to implement, their investment capacity limits adoption of many CSA technologies and practices in agriculture (Gebregziabher et al., 2013; Palanisami et al., 2015) . Many technologies such as zero-tillage, laser land levelling and micro-irrigation require machinery for implementation in the field. Majority of smallholder farmers in developing countries lack the access to farm machinery (Mottaleb et al., 2016; Uddin et al., 2014) . Studies also reveal that availability of labor resources, water supply and external financial and technical supports are also crucial for the adoption of CSA technologies, practices and services (Knowler and Bradshaw, 2007; Sain et al., 2017; Khatri-Chhetri et al., 2017) . This study assessed CSA adoption barrier using Likert Scale of 0 to 5 for each indicator, where, 0 = no barriers, 1 = very low barriers, 2 = low barriers, 3 = medium barriers, 4 = high barriers, and 5 = very high barriers.
Assessment of key incentive mechanisms and institutions
This study assesses some incentives such as subsidy in technology, access to farm credit, capacity building and access to market that can help to scale out many CSA technologies at the local level. Many studies indicate that one of the major limitations of CSA adoption is farmers' low investment capacity on CSA technologies (Kuehne et al., 2017; Branca et al., 2012) . Therefore, leveraging public sector financial resources through provision of subsidy in technologies or farm credit may trigger initial investments on CSA technologies. Many governments in the developing countries currently devote a large share of their agricultural and other budgets to support farm inputs and machinery. For instance, the government of India provides subsidies and loans in fertilizer, energy, agricultural equipment, irrigation, seed and agriculture insurance to the farmers (Kaur and Sharma, 2012) and similar subsidies in inputs are also available in many African countries (Jayne et al., 2018) . Farmers and other stakeholders' capacity building on climate-smart agriculture and linkage to CSA technology markets also provide incentives to adopt CSA technologies at the farm and community level.
Multiple institutions at different levels work for farmers and farming communities with different roles and responsibilities. Government, private sector and development organizations play a crucial role in scaling out a range of climate-smart technologies, practices and services suitable for a particular location and farm community (Aggarwal et al., 2018; Branca et al., 2012) . Similarly, agriculture cooperatives, farmersproducers' groups (FPO) and community based organizations also help to promote CSA technologies in many locations (Mubaya and Mafongoya, 2017; Agrawal, 2008) . In this study, stakeholders evaluated four key incentive mechanisms, i.e. access to subsidy, credit, extension service and markets in relation to each CSA technology. The role of institutions such as government, private sector, community based organization in supporting adoption of CSA technologies, practices and services were also evaluated. This study assessed incentive mechanisms and role of institutions to promote each technology, practice and service using Likert Scale of 0 to 5, where, 0 = no requirement, 1 = very low requirement, 2 = low requirement, 3 = medium requirement, 4 = high requirement, and 5 = very high requirement.
Results

CSA technology performance
A list of CSA technologies, practices and services selected by adaptation and mitigation experts with information on potential benefits were provided to the stakeholders to choose the best suitable technologies for their current agricultural production system. Out of 57 CSA interventions listed by the climate change adaptation experts based on meta-analysis of current literature, 25 technologies were preferred by majority of the stakeholders. Results show that a majority of stakeholders preferred irrigation water management related interventions such as underground water withdrawal systems (tubewell/dugwell), micro-irrigation technologies and water harvesting structures. In the study areas, availability of water for irrigation in dry season is a major issue for agricultural production. Technologies for crop nutrient management, improved and resilient seeds varieties, agro-forestry management were also preferred by majority of the stakeholders in the study area. Fig. 1 presents stakeholders' evaluation of the selected CSA interventions based on their contribution to improve farm productivity, income, resilience and reduction of emissions. Majority of the irrigation water management technologies such as underground water extraction methods (dugwell, tubewell, rainwater harvesting) and other watersmart interventions helpful in improving water use efficiency (drip irrigation, sprinkler irrigation) received high rank in the CSA-PI score. Similarly, crop and livestock insurance were also ranked high. Some CSA interventions such as nutrient management (farmyard manure, vermicompost, residue incorporation), crop sowing methods (broad bed furrow, minimum tillage), use of improved seeds and crop diversification received medium level ranks in the stakeholders' evaluation. Low ranked CSA interventions included green manuring, gully control structure, legume integration and mulching. Kruskal Wallis test suggests statistically significant difference in income (p = 0.0026), resilience (p = 0.0323) and CSA-PI score (p = 0.0481) across the selected set of interventions, except for productivity score distribution (p = 0.5684). The contributions of selected CSA technologies to improve farm productivity were revolving around the mean value.
Assessment of CSA implementation feasibility
Stakeholders evaluated all selected 25 CSA interventions based on their technical feasibility (ease of implementation), cost of technology, gender inclusivity and synergy with government programs. Kruskal Wallis test shows a significant difference in technical feasibility (p = 0.0001), cost of technology (p = 0.0001) and synergy with government programs (p = 0.0001). Gender inclusivity was not significantly different among the CSA interventions (p = 0.1943). The combined implementation feasibility (CSA-IF) was significantly different among the CSA interventions (p = 0.0001). These results show that the overall implementation feasibility(CSA-IF) across interventions is largely influenced by their technical feasibility, cost structure and synergy with government programs.
We evaluated potential adaptation benefits of CSA interventions against their implementation feasibility index. Rainwater harvesting pond (DP), check dam (CD), river bunding for irrigation (NB), drip irrigation (DI), agroforestry (AF), climate-smart housing for livestock (CSHL), improved seed varieties (ISV) and livestock insurance (LI) have high implementation feasibility with improvement in farm productivity (Fig. 2a , quadrant High Productivity -High Implementation Feasibility). CSA interventions with high implementation feasibility and improvement in farm income included crop and livestock insurance (CI and LI), micro irrigation technologies (DI and SPR), climate-smart housing for livestock (CSHL) and agroforestry system (AF) (Fig. 2b , High Income-High Implementation Feasibility). In terms of building resilient farming system with high implementation feasibility, crop and livestock insurance (CI and LI), farm mulching (MUL), micro irrigation technologies (DI and SPR), rainwater harvesting pond (DP), farm bunding (FB) and climate-smart housing for livestock (CSHI) ranked high (Fig. 2c , quadrant High Resilience-High Implementation Feasibility). Best bet CSA interventions with high CSA-PI and CSA-IF values included crop and livestock insurance (CI and LI), micro irrigation technologies (DI and SPR), rainwater harvesting pond (DP), check dam (CD), agroforestry (AF) and climate-smart housing for livestock(CSHL) (Fig. 2d , quadrant High CSA Performance-High Implementation Feasibility).
Adoption level and barriers in CSA interventions
All stakeholders evaluated current level of CSA technology adoption and existing barriers of adoption. Majority of the farmers were adopting farm yard manure and dugwell (92%), intercropping with legumes (86%), use of vermicompost (78%), crop rotation (74%), improved seed variety (75%), drip irrigation and crop insurance (75%). Current adoption of diversion channel, drainage management and climate smart housing for livestock was below 50% (Fig. 3a) . Many CSA interventions such as micro irrigation system (drip and sprinkler), minimum tillage and residue incorporation, rainwater harvesting, crop and livestock insurance and soil water conservation through mulching and green manuring were adopted at a very low level. Fig. 3b presents key adoption barriers linked with the selected CSA interventions in the study area. Stakeholders mentioned that lack of government support, access to finance and availability of labour and irrigation water were major barriers for CSA technology adoption. This assessment also shows that farmers' low awareness about the CSA technology, reluctance to accept new technology and poor extension services were also creating barriers to adopt CSA technologies. Some CSA interventions such as dugwell and farm yard manure with high adoption level were also marked with multiple adoption barriers.
(ES: Extension Service; Govt. Government; Water: Reliable Water Supply; Lab: Labour Supply; Accep: Farmers' Acceptability; Awar: Farmers' Awareness; Mach: Machinery; Fin: Finance) Fig. 4a presents stakeholders ranking of incentive mechanisms for scaling out CSA interventions at the local level. Stakeholders identified government support in CSA interventions through provision of subsidy in technology and credit access to the farmers as some of the major incentive mechanisms for scaling some CSA interventions such as farm machinery, micro-irrigation systems (drip and sprinkler), climate-smart housing for livestock and farm bunding. Capacity building on many CSA technology applications was also identified as another major incentive mechanism to increase farmers' awareness on technologies and building confidence to implement CSA interventions in their farms. CSA Fig. 4b presents stakeholders ranking of key players in promoting CSA interventions at the local level. Stakeholders identified government, private sector and NGO as key players in promoting CSA interventions in the farm communities. Custom hiring centers, farmer-producer groups and farmers' self-help groups were also identified as key players in promoting some CSA technologies such as micro-irrigation systems, underground water extract structures, vermicompsot and farmyard manure. The role of young farmers' groups was also identified to be instrumental in promoting CSA interventions at the local level.
Incentive mechanisms and key implementation players
Discussion
Stakeholders preferences on CSA indicators
In this study, all stakeholders were asked to prioritize CSA indicators: productivity, resilience and emissions reduction components in the multi-stakeholder workshop. Majority of stakeholders gave high weight to the productivity (40%) and income (30%) indicator; medium weight for building resilient agriculture system (20%) and very low weight to the emission reduction from the agriculture (10%). This result indicates that improving farm productivity and income through CSA interventions is a major priority of all the stakeholders followed by building resilient agriculture production system under climate change and variability. CSA stakeholders particularly farmers are more concerned about immediate benefits from CSA interventions rather than building resilience and emission reduction for future benefits. Therefore, while promoting a range of CSA interventions in a particular location, stakeholders concern on improving farm productivity and income must be taken into consideration.
However, many CSA interventions prioritized in this study can help to improve farm productivity and at the same time build resilient agriculture system and reduce emissions from the agricultural lands as co-benefits. Promotion of portfolios of such CSA interventions which are synergistic to generate CSA benefits of productivity, resilience and emission reduction can be a good adaptation strategy (Aggarwal et al., 2018; Lipper et al., 2014) . Many water related CSA interventions can be linked with improved seed and nutrient management to generate synergistic effect of CSA interventions (Islam et al., 2018; Sapkota et al., 2015) . Similarly, rainwater harvesting, underground water extraction structures and micro-irrigation are also considered as most synergistic interventions (Sharma et al., 2015; Greatrex et al., 2015) . All selected interventions were not considered useful in fulfilling all the three pillars of CSA adaptation benefits. For example, vermicompost and farm yard manure were identified with a high productivity score but with a relatively lesser resilience score. This analysis of synergy and trade-off brings forth the heterogeneity in adaptation benefits across interventions and shows how possibly these may influence stakeholders' preferences over CSA interventions.
Investment on CSA interventions
This study found that a majority of the stakeholders preferred low cost CSA interventions. This result takes a broader perspective to the investment decision on CSA interventions. Stakeholders' low preference on new CSA technologies can be attributed to the investment capacity, availability of credit and risk aversion behaviour. Stakeholders have also identified several CSA technologies that need incentives such as government supports, access to credits and market linkages. The implementation feasibility index developed in this paper can be used as a decision making tool to identify the CSA technologies for investment from government, private sector and development agencies. Some CSA technologies such as water harvesting structures, micro-irrigation systems, farm bunding and drainage structure, farm machinery and tillage equipment require large investment in the initial phase. In order to harness all benefits of CSA interventions, provision of investment on high cost technology is necessary.
Bringing CSA to scale
In this study, many incentive mechanisms were identified to promote CSA interventions among farming communities. These incentive mechanisms can be applied in an integrated manner to scale out a combination of CSA interventions which can generate large synergistic effect to climate change adaptation and mitigation in agriculture (Aggarwal et al., 2018; Steenwerth et al., 2014) . The national and subnational climate change action plans in agriculture identify priorities for investments in adaptation and mitigation activities. Linking location specific CSA interventions to government investment plans can help to converge and integrate adaptation and mitigation activities at the local level and reach to a scale. For instance, Indian government's national mission on sustainable agriculture provides many technical and financial support to the local farmers. Similarly, many social investment schemes such as agriculture insurance, rural employment development and other schemes also provides large support to the rural communities. These funds can be converged and integrated to build resilient agriculture systems for climate change adaptation.
The private sector plays an important role in CSA innovations and technology transfer to the farmers through their business strategy. Stakeholders in this study have identified private sector's role in bringing CSA to a scale. The private sector can play a key part in delivering climate-smart technologies and services to millions of farmers at the local level (Quail et al., 2016; Branca et al., 2012) . The private sector can involve itself in CSA innovations such as transfer of climate resilient seeds and breeds, sensor based nutrient and water management technologies, improved products for agriculture insurance and value added agro-advisory services and climate-smart farm machinery and equipment. Collective action from community based organizations, cooperatives and farmers-producer organizations can play a key role in scaling out CSA interventions at the local level (Agrawal, 2008; Meinzen-Dick et al., 2013) . Youth led agro-advisory groups can also help bring CSA to scale, given the risk-bearing attitude of young farmers and their better understanding of modern age agriculture (Food, Agriculture and Natural Resources Policy Analysis Network (FANRPAN), 2012) . Custom Hiring Centres (CHCs), another key local institution, contribute in providing easy access to CSA technologies at an affordable cost (Ganguly et al., 2017; Prasad et al., 2014) . All these institutions together can support and at the same time help incentivize the process of CSA implementation, leading to adoption and spill-over of benefits across scale.
Conclusions
This study found that stakeholders' prioritization of CSA interventions provides valuable information for investment planning in adaptation and mitigation options in agriculture. This participatory framework of CSA intervention prioritization is simple, cost effective and easy to execute in a limited timeframe. The framework incorporates evaluation of a range of CSA interventions from diverse stakeholders (state and district agriculture departments, extension offices, agriculture research institutions, NGOs and donor agencies, private sector, local resource persons and farmers) at the local level. This prioritization process provided location specific portfolios of CSA interventions which are currently being implemented in the state to develop Climate-Smart Villages in different agro-ecological settings. Five main lessons were learned from the application of this CSA prioritization framework:
1. This prioritization process with the framework provides ample space for local stakeholders to integrate their knowledge and experience on CSA interventions in prioritization and investment planning. This type of participatory process also ensures coherent linkage of CSA process with stakeholders needs and challenges; 2. Stakeholders prioritized many CSA interventions that have been promoted for decades but adoption of such interventions was low. There were many barriers such as technical knowledge, cost of technologies, low incentives mechanisms which were impeding their adoption to reach a scale; 3. Knowledge and experience on new CSA innovations such as ICT based weather and agro-advisory services, climate resilient seeds/ breeds, agriculture insurance were limited so that many of these CSA interventions did not get high priority. Stakeholders' capacity building on these CSA interventions is necessary; 4. Indicators of CSA implementation feasibility, barriers and incentive mechanisms play a major role in guiding investment decisions by governments, private sector and farming communities on CSA. This study found that some good CSA technologies such as solar irrigation system, aquifer recharge and seedbanks have low implementation feasibility despite their high climate change adaptation performance; and 5. Although resilience to climatic risks, adaptive capacity and mitigation are of interest to most stakeholders, farmers having agriculture as the key livelihood option remain more focused on current farm productivity and income. Investment on portfolios of CSA interventions which provide synergistic benefits of enhancing farm productivity and builds resilient agriculture with co-benefits of GHG emission reduction should be considered.
This prioritization framework was also used to develop locally suitable portfolios of CSA interventions in many part of South Asia by state/local government agencies, private sector agri-business companies to invest their corporate social responsibility fund, and development partners working with local governments. This framework was also used to develop portfolio of CSA intervention in Climate-Smart Village (CSV) program in many agro-ecological zones of South Asia.
